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     ;lJGI ;FY[ H6FJJFG]\ S[4VDM DMH[PPPPPPPPPPPPPPPPPPP TF PPPPPPPPPPPPPPPPPPPP 
BFT[ B[0]T BFT[NFZ KLV[4 VDFZL lJUT GLR[ D]HA K[P  
 
!P VZHNFZG]\ GFD                o 
 
ZP H[ UFD[ HDLG WFZ6 SZTF CF[I T[GL lJUT o 
  sUF\WLGUZ TF,]SF p5ZF\T UF\WLGUZ lH<,FGF 
   VgI SM. TF,]SFDF\ SM.56 :Y/[ HDLG  
   WZFJTF CMI TM T[GL 56 lJUT NXF"JJLPf                               
 

UFD q TF,]SFG] GFD ;J"[ q a,MS G\AZ 1F[+O/ BFTF G\AZ 
    

    
    
    

 
sVZHNFZ[ T[DGL TDFD HDLGF[G[ p5ZGF\ SF[,DDF\ p<,[B VR]S SZJFGF[[ ZC[X[Pf 
#P  p5ZF[ST HDLG JFZ;F.4  J[RF6 VYJF    o 
    VgI S. ZLT[ D/[, K[m T[GL ;\5]6" lJUTP 
 
$P HF[ UF\WLGUZ TF,]SFDF\ HDLG J[RF6 CÞ[   o  UFD      TF,]SF[      lH<<FF[ 
   WFZ6 SZTF CF[I TF[ T[ 5C[,F\ H[ HDLG  
   WFZ6 SZTF CF[I  T[GL lJUTM               o  BFTFG\AZ  ;PG\PqAPG\P  1F[+O/ 
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*P HDLG SIF C[T] DF8[ J[RF^F ZFBJFGL  K[m o 
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               p5ZGL lJUT[ B[0]T BFT[NFZ CF[JF V\U[GF[ NFB,F[ VF5JF lJG\TL K[P 
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      VDM  VZHNFZ VDFZF WD"GF ;MU\N p5Z 5|lT7F5}J"S V[SZFZ SZL VFYL 
H6FJLV[ KLV[ S[4 p5Z VZÒDF\ H6FJ[, TFDD lJUTMqCSLST VDFZL HF6 
T[DH DFGJF D]HA BZL VG[ AZFAZ K[P  T[DH  VDM CF,DF\ H[ HDLG WFZ6 
SZLV[ KLV[ T[ ,FU] 50TF TDFD 5|JT"DFG DC[;],L SFINFVMGL HMUJF.VMG[ 
VFWLG SFIN[;Z ZLT[ WFZ6 SZLV[ KLV[ VG[ pST HDLGDF\ SM.  JFNlJJFN S[ 
TSZFZ S[ ,L8LU[XG RF,T]\ GYLP  HM VZÒDF\ H6FJ[, CSLST BM8L H6FI S[ 
VDMV[ HF6L A]hLG[ BM8L CSLSTq lJUT ZH] SZ[, CMJFG]\ wIFG[ VFJ[ TM BM8F 
N:TFJ[HM ZH] SZJF AN, VDFZL ;FD[ SFIN[;ZGL SFI"JFCL CFY WZL XSFX[P  
T[DH BM8L CSLST ZH] SZJL T[ OMHNFZL U]gCM AG[ K[P  T[ CSLST VDM ;FZL 
ZLT[ HF6LV[ KLV[P 
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BFTF G\P PPPPPPPPPPPPPPPPYLPPPPPPPPPPPPPPPPPPP V[PU]P PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP B[TLGL HDLG GLR[ 
D]HAGL WZFJ]\ K]\P 

VPG\P UFD TF,]]SM ;J["qa,MS G\P 1F[+O/ VFSFZ 
 
 

     

 
p5Z D]HAGL C]\ S], PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP V[PU]P B[TLGL HDLG WFZ6 S− \ K]\P  
VF l;JFI  VDM VgI SM. B[TLGL HDLG WZFJTF GYLP T[DH C]\ B[T HDLG 8MRDIF"NF 
SZTF\ JWFZ[ HDLG WFZ6 SZTM GYLP  p5ZF[ST HDLG p5ZF\T C]\ q VDM  GLR[GL lJUT[ 
H6FJ[, HDLGM J[RF6YL BZLNJF .rK]\ q.rKLV[ KLV[P 
 

VPG\P UFD TF,]]SM ;J["qa,MS G\P 1F[+O/ VFSFZ 
 
 

     

           
      p5ZMST HDLG BZLNJF VDM .rKTF CMJFYL VDMG[ B[0}T BFT[NFZ CMJF V\U[GM 
NFB,M VF5JF VDFZF HJFA K[P 
 
           p5ZMST ,BFJ[, HJFA VDM V[ ~A~ DF\ HFT[ ,BFJ[, K[P  H[ JF\RL4 ;DÒ 
lJRFZL G[ VDMV[  GLR[ ;CL SZ[, K[P  H[ VDM G[ A\WGSTF" K[ VG[ ZC[X[P 
 
:Y/   o                                           PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
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PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 

sT,F8Lv SD D\+LzLGL ;CLq GFD ql;ÞMf  
 

GM\W o VZHNFZGM OM8M UF\WLGUZ Ò<,FGF U[h[8[0 VlWSFZL åFZF VJxI 5|DFl6T   
       SZJFGM ZC[X[P 
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 p5Z D]HAGF VDM A\G[ 5\RM VFHZMH T,F8L SD D\+L q ;S", VMlO;Z 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP ~A~ CFHZ Y. 5]KJFYL ,BFJLV[ KLV[ S[4  
 VZHNFZzL PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP ZC[JF;LPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
TFP PPPPPPPPPPPPPPPPPPPPPPPP V[ B[0]T BFT[NFZ  CMJFGM NFB,M D[/JJF DF\U6L SZ[, K[P  H[ V[ 
VZHNFZ DMH[ PPPPPPPPPPPPPPPPPPPPPP UFD BFT[ 1F[+O/ PPPPPPPPPPPPPPPPPPPPPPP GLR[ D]HAGL HDLG 
WZFJ[ K[P 
 

VPG\P UFD TF,]]SM ;J["qa,MS G\P 1F[+O/ VFSFZ 
 
 

     

 
 p5Z D]HA  T[VM S],PPPPPPPPPPPPP V[PU]P B[TLGL HDLG  WZFJ[  K[P  p5Z D]HA  
HDLGM CF,DF\ 50TZ qB[050TZ K[P  H[GM CF,DF\ B[TLqALGB[TLGM p5IMU YFI K[P  VF 
l:FJFI T[VM  VgI SM. B[TLGL HDLG WZFJTF GYLP  T[VM GLR[GL lJUTMV[ H6FJ[, 
B[TLGL HDLGM J[RF6YL BZLNJF DF\U[ K[P 
 

VPG\P UFD TF,]SM ;J["qa,MS G\P 1[F+O/ VFSFZ 
 
 

     

 VFD T[VM pST HDLGM BZLNJF DF\UTF B[0]T BFT[NFZ CMJFGM NFB,M VF5JF 
JF\WF ;ZB]\ GYLP  
 p5Z D]HAG]\ 5\RGFD]\  VDM 5\RMGF ,BFjIF D]HA AZFAZ VG[ B− \ K[P  H[ 
JF\RL4 ;DÒG[ VDMV[ GLR[  ;CLVM SZ[, K[P  BM8M HJFA ,BFJJM OMHNFZL  U]gCM AG[ 
K[P  T[ CSLST ;FZL ZLT[ HF6LV[ KLV[P 
:Y/    o                                                    !P PPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
TFZLB  o                                                    ZP PPPPPPPPPPPPPPPPPPPPPPPPPPPPP                               
                                              

DFZL ~A~ 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 

T,F8Lv SD D\+L   
 p5Z D]HAGF 5\RSIF; D]HAGL CSLSTMGL D\[ ~A~ HFT[  :Y/l:YlTGL :Y/T5F; 
SZ[, K[P  VG[ ZH] SZFJ[, TDFD * q !Z4 ( v V VG[ UFD GP G\P &GL  TDFD p¿ZM¿Z 
O[ZOFZ GM\WM ;lCTGL TDFD lJUTM T5F;[, K[P  VG[ AZFAZ DF,]D 50[, K[P 
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;MU\NGFD]\  
sGM8ZL q V[ShLSI]8LJ D[Ò:8=[8 ;D1F4 Z_ ~FP GF :8[d5 5[5Z p5Z f 

 
 VFYL VDM GLR[ ;CL SZGFZ PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPpPJPPPPPPPPPPPPPP 
WZD[PPPPPPPPPPPPPPPPPPPPW\WMPPPPPPPPPPP ZC[PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP TF,]SM PPPPPPPPPPPPPPPPP lH<,M 
UF\WLGUZ GF T[ VFYL VFHZMH VDFZF WD"GF ;MU\N ,. 5|lT7F5]J"S H6FJ] K]\ S[4  
C]\qVDM U]HZFT ZFHIDF\ VFJ[,L GLR[GL  lJUTGL VDFZF S]8]\AGF ;\I]ST  GFD[ HDLG 
WZFJLV[ KLV[P 
 UF\WLGUZ Ò<,FGF TF,]SMPPPPPPPPPPPPPPPP GF DMH[PPPPPPPPPPPPPPP UFDGL ;LDGF Z[JgI] 
BFTF G\AZPPPPPPPPPPPPPPPPYL GLR[ H6FJ[, G\AZJF/L HDLG WFZ6 SZLV[ KLV[P  VG[ B[0]T 
BFT[NFZ KLV[P  sUF\WLGUZ TF,]SF p5ZF\T UF\WLGUZ lH<,FGF VgI TF,]SF S[ U]HZFT 
ZFHIGF VgI SM.56  lH<,FDF\ SM.56 :Y/[ HDLG WZFJTF CMI T[GL lJUT 
NXF"JJLPf 
 
UFDG]\ GFD    VFSFZ                ;J[" G\AZ                1F[+O/ 
 
 
      p5ZMST  NXF"J[, HDLG p5ZF\T GLR[ NXF"J[,  G\AZJF/L B[TLGL HDLG B[TL 
SZJF ;F− \ J[RF6 BZLN SZ[, K[P 
Ò<,FPPPPPPPPPPPPPPPPPPPPPPTF,]SFPPPPPPPPPPPPPPPPPPPPPPPPPPUFDPPPPPPPPPPPPPPPPPP;LDDF\ VFJ[, B[TLGL 
HDLG H[GF G\AZ GLR[ D]HA K[P 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
UFDG]\ GFD        VFSFZ                ;J[" G\AZ                1F[+O/ 
 
 
 
 VZÒ ;DI[[ H−ZL TDFD N:TFJ[HM VG[ DF\uIF D]HAGF\ TDFD ;FWlGS 
SFU/MGL GS,M ZH] SZL K[P  VG[ ,FU] 50TF TDFD 5|J"TDFG DC[;],L SFINFVMGL 
HMUJF.VMG[ VFlWG SFIN[;Z ZLT[ VF HDLG WFZ6 SZLV[ KLV[  VG[ pST HDLGDF\ 
SM. JFNlJJFN S[ TSZFZ S[ ,L8LU[XG RF,T]\ GYLP 
 V[ ZLT[GL p5Z NXF"J[, J[RF6 BZLN SZ[, HDLGGL GM\W Z[S0" NOTZ[ ;8L"OF.0 
SZFJJF DF8[ B[0]T BFT[NFZ CMJF V\U[G]\ 5|DF65+ D[/JJF DF8[ VF ;MU\NGFD]\ SZJFGL 
H−ZLIFT p5l:YT YI[, K[P 
      p5ZMST ,B[, TDFD CSLST VDFZF HF6JF TYF DFGJF D]HA BZL VG[ AZMAZ 
K[P  H[ VDFZF WD"GF ;MU\N p5Z HFC[Z SZLV[ KLV[P BM8] ;MU\NGFD] SZJ] T[ OMHNFZL 
U]gCM AG[ K[ T[ CSLST VDM ;FZL ZLT[ HF6LV[ KLV[P  
 
:Y/    o                                          PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
TFZLB  o                                         VZHNFZG]\ GF q;CLqV\U]9FG]\ lGXFG                             
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PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 

GM8ZL q V[ShLSI]8LJ D[Ò:8[=8 
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   B[0}T BFT[NFZ CMJF V\U[GM NFB,M D[/JJF AFAT 
   sVZHNFZ[ VZÒ ;FY[ ZH] SZJFG]\ ZC[X[f 

VPG\ lJUT CFqGFq  
 ,FU] 50T]\ GYL 

5FG 
G\AZ 

!P VZÒ 5+S                     s5lZlXQ8 v !qZ(f   
ZP lGIT SM8" OL :8[d5 ,UF0[,  K[ m   
#P VZHNFZGM ~A~ HJFA        s5lZlXQ8 v ZqZ(f   
$P :Y/l:YlTG]\ 5\RGFD]\            s5lZlXQ8 v #qZ(f   
5P ;MU\NGFD]\                      s5lZlXQ8 v $qZ(f   
&P VZHNFZGF BFT[ VFJ[, HDLGGL UFD GPG\P*q !Z4 

G\ (v V4 G\v& GL !)5!v5Z YL TDFD pTZM¿Z 
O[ZOFZ GM\WMGL GS,M ;FD[, K[ m 

  

*P H[ HDLG J[RF6 ZFBJFGL K[P T[GL UFD GPG\P*q !Z 
G\P (v V4 G\ v&GL !)5!v5Z YL TDFD pTZM¿Z 
GM\WMGL GS,M 

  

 
:Y/  o                                                  PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP          
TFZLBo                                                     VZHNFZGL ;CL qGFD                                  
                                                                                                                     
 
BF;GM\W   o  R[S,L:8 GF SM,D G\P# DF\  ccCF q GF  VYJF ,FU] 50T]\ GYLcc T[D   
              :5Q8 NXF"JJ]\ TYF ;FD[, SZ[, 5]ZFJF SIF 5FG G\AZ p5Z  K[ T[ 56  
              NXF"JJ]\P  VF 5{SL GF V[S 56 D]ÛFGL 5]T"TF AFSL CX[ TM VZÒ5+S  
              :JLSFZJFDF\ VFJX[ GCL H[GL BF; GM\W ,[JLP  

 
VZÒ5+S :JLSFI"\] 

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
HG ;[JF S[gã OZH 5ZGF 

SD"RFZL GL ;CL qGFD ql;ÞM qTFZLB  
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